(19) 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(12) 



(45) Date of publication and mention 
ot the grant of the patent: 
14.03.2001 Bulletin 2001/11 

(21) Application number: 97121604.9 

(22) Dateof filing: 08.12.1997 



(n) EP 0 847 112 B1 

EUROPEAN PATENT SPECIFICATION 

(51) Intel 7: H0 1 R 43/24, B29C 45/00 



(54) Continuous molded plastic components or assemblies 

Kontinuierlich geformte Plastikteile oder Zusammensatze 
Pieces ou assemblages en plastique moules en continu 



CD 
CM 



00 

o 

CL 
LD 



(84) Designated Contracting States: 
DE GB 

(30) Priority: 09.12.1996 US 761899 

(43) Date of publication of application: 
10.06.1998 Bulletin 1998/24 

(73) Proprietor: Autosplice, Inc. 

San Diego, California 92121 (US) 

(72) Inventors: 

• Bianca, Giuseppe 

Pemecula, CA 92592 (US) 



• Bogursky, Robert M. 
Encintas, CA 92024 (US) 

(74) Representative: Marsh, Roy David et al 
Hoffmann Eitle, 
Patent- und Rechtsanwalte, 
Arabellastrasse 4 
81925 Munchen (DE) 



(56) References cited: 
EP-A- 0 753 901 
FR-A- 2 389 254 



FR-A-2 162 378 
GB-A-2 060 476 



Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give 
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in 
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art. 
99(1) European Patent Convention). 



Printed by Jouve, 75001 PARIS (FR) 



1 



EP0 847 112 B1 



2 



Description 

[0001] This application is related to US Patent No. 
5,616,053 also in the name of the present proprietor. It 
is also related to a second commonly-assigned US Pat- s 
ent No.5,725,392, entitled "Continuous Molded Electri- 
cal Connector With Pins". 

[0002] The present invention relates to the manufac- 
ture of continuous molded plastic components or as- 
semblies and to the resultant strip of molded plastic ma- 10 
terial with or without added elements. 

BACKGROUND OF THE INVENTION 

[0003] Background to the present invention is provid- 15 
ed by FR-A-2 162 378, which described a method and 
an apparatus for manufacturing in continuous operation 
a plurality of mutually interconnected molded articles 
comprising the automatic, simultaneous interconnec- 
tion of successively molded articles. Further back- 20 
ground is provided by FR-A-2 389 254, which describes 
a method of manufacturing plastic boxes for electrical 
connectors, comprising successive operations of injec- 
tion molding during each of which a set of several boxes 
is produced by means of a mold comprising two half- 25 
molds, each of the set being connected to the adjacent 
box by at least one cleavable link originating from the 
molding : each operation comprising a mold closing 
phase, an injection phase ; a phase of separating the 
half-molds, and a phase of extracting the molded set 30 
from the space comprised between the two half-molds 
separated from each other. 

[0004] Electrical connectors comprising an insulating 
body having electrical contacts carried thereby are well 
known in the art. In the so-called male pin connectors, 35 
the insulating body carries pin-like contacts which ex- 
tend above and below the insulating body to facilitate 
electrical connection from one element, such as a print- 
ed circuit board (PCB), to another element, which may, 
for example, comprise a so-called female connector. As 40 
is well known, a female connector comprises an insu- 
lating body which carries an electrical contact which is 
generally capable of receiving at one end thereof a male 
pin, and at the other end thereof an electrical conductor 
which may be another male pin, a single electrical con- 45 
ductor, or a single strand of a multiconductor flat ribbon 
cable. Typically the aforedescribed male connector and 
female connector are utilized in a tandem or coupled 
fashion to provide electrical connection from one ele- 
ment such as the printed circuit paths on a PCB to indi- so 
vidual conductors or the multiple conductors of a multi- 
conductor ribbon cable. 

[0005] The aforedescribed male and female type con- 
nectors are generally manufactured with a predeter- 
mined number of contacts carried thereby. For example, 55 
a typical male connector of the type described above 
might comprise a length of insulating material having 
two, ten, twenty, thirty, or any number of pins carried 



thereby. Similarly, a female connector may comprise a 
body of insulating material having individual cavities dis- 
posed therein, each cavity of which carries an electrical 
contact. Like the male connectors, the female connec- 
tors are commonly manufactured with two, ten, twenty 
thirty, etc., contacts. 

[0006] There are drawbacks associated with the man- 
ufacture and use of both male and female connectors 
of the type described above. The end user may use sev- 
eral connectors, each having a different number of elec- 
trical contacts or "positions". He must therefore pur- 
chase and inventory many different connector sizes ; i. 
e. he must maintain a supply of 8-position, 12-position, 
20-position connectors, etc. 

[0007] A continuous connector strip for solving this 
problem was disclosed in U.S. Patent No. 4 ; 230 ; 387. U. 
S. Patent No. 4,832,622 (the '622 patent), whose con- 
tents are herein incorporated by reference, describes a 
better solution to the problem involving continuous ex- 
trusion or semi-continuous injection molding. Problems 
with the continuous extrusion scheme are that only sim- 
ple header configurations are possible, and the extrud- 
ed strip must in a subsequent step have holes punched 
and notches formed. While the semi-continuous injec- 
tion molding scheme avoids the foregoing problems, it 
also has drawbacks, which will be best understood from 
the description given in related US Patent No. 
5,616,053, and involve, briefly put, maintaining the prop- 
er pitch for elements added to the molded strip, and the 
possibility of weak joints where the discrete segments 
are joined together causing the two discretely molded 
segments to separate during the interconnecting device 
insertion process, shipment or during the end user's as- 
sembly process. 

[0008] US Patent No. 5,616,053 shows one possible 
solution to the problem involving, in accordance with 
one aspect of that invention, providing each segment 
with atrailing projecting portion, substantially in-line with 
the strip, with undercuts or recessed regions behind the 
projecting portion. The projecting portion of each previ- 
ously-molded segment is reinserted in the mold and the 
leading portion of the next segment molded over and 
around the projecting portion to provide a strong inter- 
locking structure substantially in-line with the connector 
strip. In a preferred embodiment, the projecting portion 
has a hole for receiving an electrical or mechanical part, 
and the overmolded part also has a hole, with both holes 
aligned to receive the electrical or mechanical part. In 
this way, despite the fact that the resultant interlocking 
structure is in-line in the strip, a space for an electrical 
or mechanical part is not lost, so that for an application 
where, say electrical pins are provided in evenly- 
spaced holes in the strip, a pin can also be placed in the 
aligned holes of the interlocking structure to maintain 
the symmetry. 

[0009] US Patent No. 5,725,392 shows another pos- 
sible solution to the problem involving, in accordance 
with one aspect of that invention, providing the electrical 
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or mechanical parts to be added to the molded strip in 
the mold when the electrically-insulating parts are mold- 
ed, with the result that the previously-molded segment 
including the projecting portion already incorporates the 
electrical or mechanical parts and thus in the next cycle 
the projecting portion need only be overmolded with 
electrically-insulating material to form a solid interlock- 
ing structure. This embodiment offers the advantage 
that it is not necessary as a separate step to insert the 
electrical or mechanical parts in the holes in the com- 
pleted strip following the molding step. 

SUMMARY OF THE INVENTION 

[0010] An object of the invention is to provide a con- 
tinuous strip of parts or components of injection molded 
insulating material which can be used for any purpose 
that requires a plastic part for separate use or for as- 
sembly into a larger structure, wherein the strip is pro- 
vided with severance means, such as notches or score 
marks, for severing from the strip a discrete length of 
the material containing one or more components for any 
of many uses, such as, for example, as part of a package 
for various items : said strip having been made by sep- 
arately molding discrete segments, wherein the discrete 
segments are interconnected by a strong interlocking 
structure. 

[0011] Accordingly, in one aspect, the present inven- 
tion provides a continuous strip of separable units com- 
prising spaced electrical or mechanical components, 
said strip comprising: a consecutive series of at least 
three injection-molded segments of moldable material 
including end segments; each segment comprising a 
consecutive series of integrally-connected but severa- 
ble units comprised of first leading and second trailing 
end units and a plurality of middle units between the end 
units, said middle units each being of the moldable ma- 
terial and separated along their length from each other; 
except for the end segments, one of the first and second 
end units of each segment having a portion integrally- 
molded with a projecting portion of the other of the first 
and second end units of the adjacent segment whereby 
successive segments are integrally coupled by their re- 
spective integrally-molded projecting portions of the first 
and second end units and whereby the projecting por- 
tion of the other of the first and second end units of each 
segment has had a hole or recessed portion filled with 
molded material of the integrally-molded portion of the 
one of the first and second end units of the adjacent seg- 
ment, said projecting portion of the other end unit com- 
prising first and second end units of the adjacent seg- 
ment, said projecting portion of the other end unit com- 
prising a rearwardly projecting portion extending ap- 
proximately in line with the strip, each of the projecting 
portions being incorporated into and becoming a part of 
the adjacent unit; the integrally coupled segments form- 
ing an elongated strip of substantially identical molded 
units; and severance means located at each of the in- 



tegrally molded units, whereby one or more of the sub- 
stantially-identical molded units can be separated from 
the continuous strip in a scrapless process. 
[0012] In a second aspect, the present invention also 
5 provides a continuous strip of separable units, said strip 
comprising: a consecutive series of injection-molded 
segments of moldable material, the segments including 
leading and trailing in-line end portions; each segment 
comprising a consecutive series of at least three inte- 
10 grally-connected but severable units formed of the 
moldable material and having a partially-formed trailing 
end portion; an end portion at the leading end of each 
trailing segment having a portion overmolding the par- 
tially formed trailing end portion of the adjacent leading 
15 segment whereby successive segments are integrally 
coupled by their respective in-line overmolded portions, 
and said trailing end portion of each segment having a 
hole filled with molded material of the overmolded por- 
tion of the leading end portion of the adjacent segment; 
20 the integrally coupled segments forming an elongated 
strip of in-line molded units, said units each having at 
least one component-receiving hole and being separat- 
ed along their length from each other; and the projecting 
portion of the trailing end units being configured as a 
25 tongue with a lateral hole in a first case or as a groove 
with flanking portions with a lateral hole in a second 
case, and the overmolded leading end units being con- 
figured as a groove with portions flanking the tongue and 
with a molded crossbar engaging the lateral hole in the 
30 projecting portion in the first case, and the overmolded 
portion of the leading end units being configured as a 
tongue positioned within the flanking portions and with 
a molded crossbar engaging the lateral hole in the 
groove in the second case. 
35 [0013] Thus, each segment has a trailing projecting 
portion, substantially in-line with the strip, with under- 
cuts or recessed regions behind the projecting portion. 
The projecting portion of each previously-molded seg- 
ment is reinserted in the mold and the leading portion of 
40 the next segment molded over and around the project- 
ing portion to provide a strong interlocking structure sub- 
stantially in-line with the strip. 

[001 4] In a preferred embodiment, the projecting por- 
tion has a hole for receiving an overmolded part, with 
45 the overmolded part helping to lock the previous seg- 
ment to the next molded segment in a positive manner. 
In a preferred embodiment, the projecting portion has 
the shape of a tongue with a hole formed by a cross- 
positioned core pin, and the overmolded part has the 
50 shape of a groove with a hole-engaging cross bar 
formed when the next segment is molded with the pro- 
jecting portion of the previous segment reinserted back 
into the mold. Alternatively, the shapes are reversed 
with a holed groove on the projecting portion and the 
55 tongue with cross bar overmolded over the groove. The 
resultant interlocking structure is in-line in the strip. Due 
to the overmolding, the hole in the tongue or groove is 
not visible in the molded strip. 
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[0015] In accordance with another preferred embodi- 
ment, the projecting portion ot the interlocking structure 
comprises a strip extending laterally of the longitudinal 
dimension of the strip and provided with laterally spaced 
recesses or holes around of through which flows plastic 
material during the next molding cycle to completely en- 
close all parts of the projecting portion. This not only pro- 
vides a secure connection between successive seg- 
ments or components of the strip : but also ensures that 
the strength of the interlocking structure equals or ex- 
ceeds that of the link separating successive compo- 
nents and that no parts of the interlocking section can 
separate from the adjacent segment during severing of 
a component from the strip. Thus, a scrapless continu- 
ous plastic molding process results. 
[0016] These and other objects and attainments to- 
gether with a fuller understanding of the invention will 
become apparent and appreciated by referring to the fol- 
lowing descriptions and claims taken in conjunction with 
the accompanying drawings which illustrate by way of 
example and not limitation preferred embodiments of 
the invention and wherein like reference numerals de- 
note like or corresponding parts. 

SUMMARY OF THE DRAWINGS 

[0017] In the drawings: 

Figs. 1 and 2 are perspective view of continuous 
strips of one row and two rows, respectively, of pin 
connectors in accordance with the invention; 
Fig. 3 is a perspective view of one molded segment 
of a continuous connector strip as shown in Fig. 1 ; 
Fig. 4 is a perspective view showing how the end 
regions of adjacent segments form an interlocking 
structure; 

Figs. 4A and 4B are cross-sections of the structure 
of Fig. 4 taken along the lines 4A-4A and 4B-4B, 
respectively, of Fig. 6; 

Figs. 5 and 6 are plan and elevational views, re- 
spectively, of the segment of Fig. 4; 
Fig. 7 illustrates manufacture of a continuous strip 
according to Fig. 4; 

Fig. 7A illustrates manufacture of a modified contin- 
uous strip; 

Fig. 8 illustrates how the user would receive a 
reeled continuous strip; 

Fig. 9 is a partial perspective view of another pre- 
ferred embodiment; 

Fig. 1 0 is a view similar to Fig. 7 illustrating one way 
in accordance for manufacturing the embodiment 
of Fig. 9; 

Fig. 11 is a perspective exploded view of adjacent 
ends of successive segments of one form of contin- 
uous strip according to one aspect of the present 
invention; 

Fig. 12 is a perspective view illustrating manufac- 
ture of the strip of Fig. 11 ; 



Figs. 13A, 13B, and 13C are, respectively, a top 
plan view ; an elevational end view : and a partial per- 
spective view of one form of plastic part in accord- 
ance with the present invention as if individually 
s molded with its laterally projecting part, which is 

overmolded in the next molding cycle in accordance 
with the invention; 

Fig. 1 3D is a partially cross-sectional view of the in- 
terlocking structure formed when the segment of 

10 Fig. 1 3C is overmolded in the next molding cycle; 

Figs. 14A and 14B are views similar to Figs. 13C 
and 1 3D, respectively, of anotherform of plastic part 
in accordance with the present invention; 
Figs. 15A and 15B are views similar to Figs. 13C 

15 and 1 3D, respectively, of anotherform of plastic part 
in accordance with the present invention; 
Figs. 16A and 16B are views similar to Figs. 13C 
and 1 3D, respectively, of still another form of plastic 
part in accordance with the present invention. 

20 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

[0018] The '622 patent illustrates various pin header 
25 configurations available from a continuous strip of insu- 
lating material with holes filled with contact elements. 
For a better understanding of the present invention, ref- 
erence is made to Figs. 1-10 which illustrate examples 
of the embodiments described and claimed in the refer- 
so enced copending applications. 

[0019] Figs. 1 and 2 illustrate comparable parts avail- 
able from a continuous strip according to the invention 
of the first copending application. The continuous strip 
10 comprises, integrally connected, individual units 12 
35 separated by severance means, in this instance spaced 
pairs of notches 14 between each unit 12 forming weak- 
ened regions where the strip can easily be severed to 
form one or multiple pin headers. The notches also as- 
sist in flexing of the strip for later coiling on a reel, pro- 
40 vides a convenient reference point for indexing of the 
strip, and determines a specific web size between units 
12 to control unit spacing. Each of the units 12 in this 
case have vertical through-holes 16, beveled 18 at the 
top or bottom ; for receiving straight pin terminals 20. 
45 [0020] The pins 20 have a substantially square cross 
section : or alternatively of a different cross-section, such 
as round or rectangular, and also may have an expand- 
ed "star" section in the area covered by the plastic head- 
er for improved strength and for form-fitting with the in- 
50 sulating plastic to prevent longitudinal displacement of 
the inserted pins. The sides of the strip 10 have the 
notches 1 4 formed therein, which notches are substan- 
tially U-shaped. The U-shaped notches 14 are directed 
substantially perpendicular to the longitudinal axis of the 
55 strip 1 0. By severing the strip at the two opposing notch- 
es, an electrical connector having a predetermined 
number of pin terminals can be formed. In the descrip- 
tion which follows, the method of the invention will be 
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described in connection with the manufacture of a sin- 
gle-row connector. However, other connectors, such as 
those shown in Fig. 2 and in Figs. 2-4 of the '622 patent, 
can be manufactured in accordance with the invention. 
[0021] Fig. 2 is a view of a double-row strip 10' ac- 
cording to the invention, with each unit 12 containing 
two holes 16 each containing a pin 20, with each unit 
12' separated by pairs of notches 14. In this case, the 
strip 10' is wider than the strip shown in Fig. 1 so that 
pairs of holes 16 can be formed for receiving the two 
rows of straight pins 20. 

[0022] The method according to the invention is not 
limited to the formation of continuous connector strip 
having straight pin terminals. Fig. 3B of the '622 patent 
shows an end view of an endless connector having right- 
angle pin terminals inserted in holes formed in the strip, 
and Fig. 4B of the 622 patent shows a strip having two 
rows of right-angle pin terminals. Although the connec- 
tor strip shown are provided with pin terminals, it is ap- 
parent that an electrical connector can be manufactured 
according to the invention having any type of electrical 
components inserted in the continuous strip. 
[0023] Fig. 3 illustrates what is herein termed one seg- 
ment 22 of the continuous strip, which is made up of a 
plurality of such segments 22 interlocked or fused to- 
gether. Each segment 22 is constituted of a plurality of 
units 12, and includes end units comprised of a leading 
end unit 24 and a trailing end unit 26 (explained below), 
each with the approximately same sized hole 16 as the 
middle units 12 between the end units 24, 26. 
[0024] A feature of the invention is the use of the end 
units 24, 26 of adjacent segments 22 to form a strong 
interlocking structure connecting the discretely molded 
segments 22 into a continuous strip 10. This is accom- 
plished with an improved style of interlocking feature, 
which in addition in accordance with one embodiment 
of the invention also uses core pins in the mold cavity 
to assure positive alignment of the previously molded 
segment. A typical injection mold for plastic material is 
shown in Fig. 7 at 30, divided into 2 halves. The mold 
top 31 , which seals off the mold cavities 32 at top, is 
shown separately for simplicity. The cavities 32 have the 
configuration to mold a single segment 22, with the cav- 
ity 34 at the left end for receiving the previously molded 
segment unit 33 next to the previously molded trailing 
end unit 26, the cavity 35 next to the end cavity 34 for 
receiving the trailing end unit 26 of the previously mold- 
ed segment and for overmolding over the end unit 26 
the leading end unit 24 of the next segment, and the 
cavity 36 at the right end for molding the trailing end unit 
24 of the next segment. Only the parts 33 and 26 of the 
previous segment are shown, the new segment yet to 
be molded is not shown. After each molding cycle, still 
to be described, when the mold halves are separated, 
ejector means (not shown) will free the just-molded seg- 
ment, so it can be advanced as shown by the arrow 60. 
Subgates 38 provide passageways for the molten plas- 
tic. During the molding process, inert core pins 42, 43 



mounted on the top mold part 31 are positioned in each 
cavity where a hole 1 6 is to be formed. The lateral spac- 
ing of the core pins 42, 43 is determined by their mount- 
ing in the top core half 31 . 
5 [0025] The end unit 26 has a hole 16 molded into it 
that is in pitch with all the other holes 1 6 in the insulating 
segment 22 which will in a later process have intercon- 
nect devices (pins/socket/etc.) inserted into them. After 
the first (called previous) discrete segment is molded 
10 and cooled, the mold halves are separated and the just- 
molded segment is ejected and indexed for the next cy- 
cle of the mold. After the mold halves are separated, the 
discretely molded previous segment is ejected from the 
mold cavity and indexed by a mechanism such as the 
15 motor driven gears 44 shown to the proper position for 
the next molding cycle. In this position, the unit 33 next 
to the interlock end unit 26 as well as the latter are both 
retained or reinserted in the end cavities 34, 35 of the 
mold. When the mold halves are closed in preparation 
20 for the next molding cycle, the core pins 42 of the two 
end-most positions 34, 35 go into the holes of the unit 
33 next to the interlocked units and the end unit 26 into 
the cavity bottom if a through-hole is to be made. This 
serves to assist in the final location of the previously 
25 molded segment with relation to the cavity which will 
mold the next segment. Any minute error in the initial 
location of the previously molded segment is corrected 
by the positive positioning provided by the two core pins 
42 going into the two holes in the two units 33, 26 which 
30 remain in the mold and whose lateral spacing is fixed by 
the mold. 

[0026] The next cycle of the mold fills the cavities with 
molten plastic, and encapsulates the trailing end unit 26 
inside the overmolded part 24 of the next segment. The 
35 design of the interlock feature is such that the interlock 
joint is not the weak joint of the system. This is obtained 
by making the strength of the trailing end and leading 
units approximately the same, so that the combined 
strength of the overmolded interlocked joint is approxi- 
40 mately the same as that of the middle units, which 
makes the notched regions the weakest I in ks in the strip. 
In a preferred embodiment, substantially equal strength 
is obtained by a configuration of the trailing end 26, at 
the cross-sectional area indicated by 70 in Fig. 4B, that 
45 is substantially the same as the cross-sectional area at 
the smallest section of the web, indicated at 71 in Fig. 
4A. In other words, even in the molded state (prior to 
interconnect device insertion into the insulator), the in- 
terlock joint is stronger in tension, bending and twisting 
50 than the webs between the notches 14 that separate 
each unit of the discretely molded segment. This is an 
important feature so that the process that follows the in- 
jection molding, typically interconnect device insertion, 
can utilize the full range of flexibility and strength of the 
55 discretely molded segments, and not be limited by the 
joint at the interlocking units. 

[0027] A further feature of the invention is that, even 
though the design is such that the interlock area is not 
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the weakest link in the strip, a factor of safety is achieved 
by device insertion. Once a pin or other electrical or me- 
chanical part is inserted into the aligned holes 1 6 that is 
the trailing end unit 26 and the over-molded material 
from the subsequent mold cycle forming the leading end 
unit 24, the two discrete segments are truly locked to- 
gether. This is an important feature because, even 
though the interlocking mechanism is designed to be 
stronger in tension, bending and twisting than the webs 
of the discretely molded segments, improper processing 
conditions or the need for certain materials which may 
not fuse together during molding, may lead to the con- 
dition where eventually the end unit 26 from the previous 
segment can be removed from the encapsulating mate- 
rial 24 of the next segment. Once, however, a pin for 
example, is inserted into the aligned holes 16, the two 
segments are positively locked together and a higher 
strength preventing separation is achieved. 
[0028] Another benefit of the invention is that, when 
the molten plastic is injected into the cavity, it is done so 
at an extremely high pressure. In the design described 
in the '622 patent, the protuberance from the previous 
segment which extends into the cavity segment will ex- 
perience high stresses from this high pressure molten 
plastic. This stress can damage or weaken the protu- 
berance resulting in a weak joint which is undesirable. 
In the present invention, the inner end unit 26 is not free 
to move or flex in the cavity, as it is held tightly in position 
by the core pin 42 that goes through the hole in it, there- 
by securing it in place. Because the end unit can not 
move when subjected to the flow of molten plastic at 
such high pressures, it will not be damaged or weak- 
ened in the injection molding process, and will retain its 
mechanical properties, providing a strong interlocking 
joint. 

[0029] The indexing mechanism 44 is easily control- 
led to advance each previous segment to the proper po- 
sition for the core pins 42to align sameforthe next mold- 
ed segment. The positive alignment provided by the 
core pins insure proper unit to unit pitch. 
[0030] Fig. 4 shows at the left the previous segment 
22 with trailing end unit 26 nesting within the overmolded 
leading end unit 24 of the next segment 22', with their 
respective holes 16 aligned to received a common elec- 
trical or mechanical element. 

[0031] As shown in Fig. 7, as the continuous strip 48 
formed of successive interlocked molded segments 22 
is molded in this step-by-step, indexing process, it can 
be passed through a known inserter machine 50 for in- 
serting pins or other elements into some or all of the 
holes 16 of the strip, and then the resultant strip 10 
wound up in a continuous fashion on a reel 52 for dis- 
tribution to a user. From the reel 52, the user at a PCB 
manufacturing station can unreel the strip 10 either 
manually or automatically by machine -shown in Fig. 8 
with tab electrical connectors 54— and as described sev- 
er sections with the desired number of tabs for mounting 
onto a PCB by an inserter machine. 



[0032] Fig. 7A shows fabrication of a dual-position 
header 22', similarto that shown in Fig. 2, in accordance 
with the invention. In differs from the scheme shown in 
Fig. 7 in that the previous partially-molded trailing end 
5 unit 26' is approximately one-half of the final unit shown 
next to it at its left and includes the lower half 26' of the 
part between the pin apertures 1 6. As before, the cavity 
35' next to the end cavity 34' receives the trailing end 
unit 26' of the previously molded segment and also the 
10 overmolded leading end unit of the next segment, and 
the cavity 36' at the right end is used for molding the 
trailing end unit of the next segment. 
[0033] While the more common application of the in- 
vention will involve electrical contacts, such as pins, 
15 sockets, tabs, terminals and the like, for receiving elec- 
trical connectors, there are also mechanical applica- 
tions of the invention. One such example can be found 
in U.S. Patent 5,148,596, (also incorporated herein by 
reference) which, in the embodiment disclosed in Figs. 
20 18-22, describes the insertion of posts on a PCB to 
serve as mechanical guides for electrical connectors. 
Such posts can also be inserted in holes in the contin- 
uous molded strip of the invention, and positions con- 
taining one or more posts severed from the continuous 
25 strip for mounting on the PCB. In this instance, the posts 
need not extend completely through the holes in the 
strip, as would normally be preferred for electrical con- 
tacts where the portions protruding from the bottom can 
be used for mounting of the header on the PCB, as well 
30 as for making additional circuits connections on the op- 
posite side of the PCB. It will also be appreciated from 
this application that the holes in the strip need not be 
through-holes, but can also be blind holes for receiving 
mechanical or electrical parts. 
35 [0034] Similarly, while the more common and pre- 
ferred arrangement employs evenly spaced through- 
holes with each hole in both the end and middle units 
filled with an electrical contact, there can be uses for 
uneven patterns of contacts. Thus, holes are not essen- 
40 tial in all the units, nor are contacts essential in all the 
holes. Holes, through or blind, need only be located 
where needed or to receive a core pin. 
[0035] Similarly, with a strip of equally spaced holes 
and contacts, it is preferred to mold sets of notches sep- 
45 arating each contact, allowing any desired header 
length to be severed at any of the notched separators. 
However, if the user has a need for, for example, 3-pin 
headers, then notches need only be provided between 
every third and fourth pin where severing will occur. Al- 
so ternatively, if the user needs both 2-pin and 3-pin head- 
ers, then the notches need only be provided at 3 and 4 
pin positions, thus where the user intends to sever dis- 
crete header components. 

[0036] It will also be appreciated that other structures 
55 capable of weakening the strip along discrete lengths 
thereof, for easy separation of the strip at the weakened 
regions, can be substituted for the notches. 
[0037] The number of units provided in each segment 
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is not critical. It can vary from 3 to more than 50, de- 
pending on mold and part size. A typical value would be 
about 32 units with a pitch of about 0. 1 inches, a height 
of about 0. 1 inches, for 0.025 inch square standard pins, 
and with a web width, between the notches, of about 1/3 
the unit width. 

[0038] As will be observed in Figs. 3 and 5, the trailing 
end unit 26 forms a kind of knob-shaped in-line protu- 
berance with a recessed or reduced width section 60 
behind the front axial surface. As a result, material of 
the overmolded leading end unit 24 extends into this re- 
duced width section which enhances the interlocking of 
the two segments. As an alternative, if the position is not 
needed by the customer, the core pin 42 which engages 
the hole 1 6 in the end unit 26 may be omitted. As a result, 
injected plastic will fill that hole 16 and provide additional 
strength to the assembly of segments. The remaining 
core pin 42 will still function for alignment of adjacent 
segments. Other core pins 43 may also be eliminated if 
desired. 

[0039] The use of semi-continuous injection molding 
offers several advantages over extrusion. Holes with 
lead-ins -the bevels 1 8— may be molded directly. High- 
er-temperature plastics can be used. Greater dimen- 
sional accuracy is possible. Pitch is more consistent. 
The parts are cleaner since no plastic need be removed 
as is required for extrusion. Also secondary machining 
or punching operations necessary with extrusions are 
eliminated. 

[0040] The shape and size of the knob-shaped end 
16 is preferably chosen such that its strength is approx- 
imately the same as the strength of the overmolded 
plastic that encapsulates the knob-shaped end, so to- 
gether they provide a strength of plastic substantially 
equal to that of one of the middle units 12, which con- 
tributes to the strength of the interlocking structure thus 
formed. Substantially equal strength can be obtained by 
making the volume of the trailing end 1 6 approximately 
the same as the volume of the overmolded plastic. To 
further ensure that the notched region represents the 
weakest link to ensure severing at the proper locations, 
in a further prepared embodiment, preferably the cross- 
section of the section 70 shown by hatching in Fig. 4B 
is equal to or larger than the smallest cross-section 71 
through the center of the web between a pair of notches 
14. 

[0041] The core pins need not be round, as shown. 
They can also be rectangular, square or otherwise 
shaped as required for the part to be subsequently in- 
serted. 

[0042] The previous specific embodiments use core 
pins in the mold to maintain segment hole pitch and to 
form the holes in the injected plastic, the core pins being 
removed following each molding cycle and reused in the 
next cycle. In this embodiment, described and claimed 
in the second copending application, the actual electri- 
cal or mechanical parts intended to be part of the fin- 
ished product are incorporated in each molded segment 



as it is being molded. In effect, the removable core pins 
are replaced by the electrical or mechanical parts which 
remain in each molded segment, thereby omitting the 
need for the separate insertion step illustrated at 50 in 
s Fig. 7. Instead of placing manually or by machine indi- 
vidual electrical or mechanical parts over each cavity 
which will form the individual insulated units, it is pre- 
ferred that the electrical or mechanical parts are them- 
selves formed as an integral assembly using one or 
more carrier strips for the individual parts. This has the 
advantage that the pre-formed strips of parts ensures 
proper placement and spacing of the parts. In the de- 
scription that follows, this embodiment will be illustrated 
with electrical metal pins used to exemplify the electrical 
or mechanical part though it will be understood that the 
invention is not limited thereto. 

[0043] Fig. 10 illustrates the manufacturing operation. 
From a suitable strip of electrical contact material, e.g., 
of a copper alloy such as brass, there is formed by a 
standard stamping operation the structure shown at 76 
at the right of the figure. That structure comprises op- 
posed carrier strips 78 containing a sequence of index- 
ing holes 80 between which are supported at weakened 
sections 82 a plurality of spaced pins 84. The weakened 
sections 82 simultaneously form beveled ends 86 at op- 
posite pin ends. This structure makes it very easy to 
transport a plurality of pins, and allows them to be sup- 
plied, for example, from a reel of carrier strip material. 
In addition, the carrier strips are readily detached at the 
weakened sections 82 leaving behind individual pins 84. 
The formation of the stamped strip is also simplified by 
supplying the unstamped strip from a reel and following 
the stamping reeling up the resultant structure forf urther 
processing. This basic concept of reel-to-reel process- 
ing is described in USP 5,337,468, whose contents are 
incorporated herein by reference. In the present in- 
stance, the structure can be supplied from a reel (not 
shown). 

[0044] The strip 76 is supplied to a mold 88 somewhat 
similar to the mold 30 in Fig. 7. The indexing holes 80 
provide a very convenient means for indexing the strip 
76 the desired amount. The bottom half 90 of the mold 
88 has, as in Fig. 7, a row of cavities 92 to form individual 
insulated units 12 and the projecting portion 26 and in 
this embodiment each of the cavities is overlaid by one 
of the pins 84 supported on the carrier strips 78. The 
latter are readily located by locating pins 94 on the bot- 
tom mold half 90 and intended to be engaged by the 
upper mold half 96 when the mold is closed. When mol- 
ten plastic is injected along the usual sprues and chan- 
nels (not shown), the plastic molds around each of the 
pins 84 forming a series of units 1 2 still supported by the 
carrier strips 78. The leading cavity 98 is smaller than 
the others producing the desired smaller projection 1 00 
neededforthetrailing end unit of each molded segment. 
This can be observed at the opposite mold end of the 
previously-molded segment. Hence, as before, when 
the previously molded segment is ejected from the mold 
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and indexed together with the incorporated pins 84 for 
the next molding cycle, the smaller projecting part 100 
is placed in the trailing cavity 1 02 of the mold, and during 
the next molding cycle is overmolded with more plastic 
material forming the strong interlocking structure of the 
invention with a reinforcing pin 84 already in place. Sub- 
sequently, as shown at 104, the carrier strips 78 are de- 
tached as by severing since a contin uous strip of molded 
segments with pins in place now exists making the car- 
rier strips unnecessary. Indexing means for the complet- 
ed strip are shown at 44, and the finished product can 
then be reeled up 52 as before. 
[0045] Fig. 9 is a perspective view of the product as it 
exits the mold 88 with the carrier strips 78 still in place. 
[0046] It will also be appreciated that only some of the 
insulated units 12 need incorporate an electrical or me- 
chanical part as a result of the molding process. It is still 
possible following the teachings of the Fig. 7 embodi- 
ment to insert additional electrical or mechanical parts 
into any units that may lack such a part at a later time. 
Preferably, however, at least the units 26 that constitute 
part of the interlocking structure should incorporate an 
electrical or mechanical part for reinforcement purpos- 
es. 

[0047] In the embodiments described in the first co- 
pending application, the holes for the electrical or me- 
chanical parts are formed by veretical core pins and in 
the preferred embodiment a hole is also formed in the 
interlocking structure for receiving an electrical or me- 
chanical part if needed. In the embodiments to be now 
described, no visible hole exists in the interlocking struc- 
ture, and the interlocking structure is positioned in line 
but between the sequence of components where the 
strip may be separated by the user to form individual 
components. One preferred interlocking structure in this 
case is of a tongue and groove configuration in which 
the interlocking is enhanced by the provision of a hole 
in one of the mating parts, which hole is filled with mold- 
ed plastic material during the overmolding step. Fig. 11 
illustrates one form of interlocking structure in accord- 
ance with this aspect of the present invention. 
[0048] The trailing projecting portion formed on a seg- 
ment 112 during the previous molding cycle comprises 
a tongue-shaped member 114 molded with a hole 116 
formed by a core pin 117 positioned horizontally in the 
last mold cavity (see Fig. 12). As in the other embodi- 
ments, the trailing projecting portion is reinserted back 
into the first mold cavity and during the next molding cy- 
cle is overmolded by a leading portion 11 8 in the shape 
of a groove of the next segment 120 with vertical parts 
122 flanking the tongue 114 and with a molded cross 
bar extending between the flanking parts 122 and filling 
the hole 1 1 6 in the tongue. Fig. 1 1 shows the next mold- 
ed segment 120 separated from the previous segment. 
The strip of parts formed by this process looks similar 
to that in Fig. 3, except that the linking section, the over- 
molded part 114, 122 interlocking the successive seg- 
ments together, is somewhat longer in the illustrated 



embodiment. The interlocked tongue and groove, with 
the cross bar molded through the hole 116, forms a 
strong interlocking structure at the location of a notched 
area 126 where individual sections of the resultant strip 
5 can be separated. If desired, the parts of the interlocking 
structure can be reversed in postion, with the projecting 
portion 118 now constituting the previous molded part 
and provided with transverse holes by a lateral core pin 
in the flanking parts, which are filled with a cross bar 
10 molded to the tongue when the overmolded tongue is 
molded into the flanking parts during the next molding 
cycle. In this embodiment, no pin position results where 
the discrete segments are linked together. 
[0049] Fig. 12 shows one embodiment of a mold suit- 
's able for molding the embodiment of Fig. 1 1 , wherein the 
same reference numerals as in Fig. 7 are used to des- 
ignate similar parts. The first mold cavity to mold the 
tongue 114 is shown at 130, and uses the transverse 
core pin 117 to form the hole 116. The last mold cavity 
20 where the overmolding occurs is shown at 1 34. The re- 
sultant strip is designated 136. 

[0050] In the embodiments so far described, a strip is 
formed to receive or actually containing electrical or me- 
chanical parts. In the next series of embodiments, the 

25 product is a sequence of molded plastic components 
which need not be provided with electrical or mechanical 
parts before reeling up for delivery to a user. There are 
many applications for small plastic components of many 
shapes, sizes and configurations which are used sepa- 

30 rately or in assemblies for automation processes. Typi- 
cally, this is carried out currently by forming discrete 
parts and packaging them in an embossed carrier tape 
(tape and reel concept per El A-STD-481 ), or in package 
trays, tubes or other multiple feed carrier-supported de- 

35 vices. As described above, the assembly process in- 
volves removing an individual component from its carri- 
er as by, for example, a pick and place machine, and 
assembling it as required. This has the disadvantages 
that a secondary operation is required to package the 

40 components in their carrier, and when the process is 
completed scrap is left behind in the form of the carrier 
that must be disposed of. The product resulting from this 
aspect of the present invention is a continuous molded 
strip of components with adjacent components connect- 

45 ed together by an interlocking structure between dis- 
crete molded segments of one or more components and 
allowing for separation of individual parts from the strip 
at each link between components in a scrapless proc- 
ess, i.e., no plastic slug removal step is needed and no 

50 excess material is left behind. The interlocking structure 
is configured such that molten plastic material can flow 
completely around the previously molded projecting 
portion of the interlocking structure, thereby encapsu- 
lating it and securing it to the following segment. The 

55 interlocking structure is completely encapsulated during 
the molding process and will not be visible to an observ- 
er in the completed strip. Preferably, the interlocking 
structure is configured such that, when the individual 
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components are separated from the strip ; the interlock- 
ing structure, completely encapsulated, is thus secured 
and will not separate from any individual part. This is 
important where elements of the assembled component 
must be free of any loose plastic material to avoid con- 
tamination of elements of the assembly. The size of the 
interlocking structure is used to control the separation 
force of the individual parts, which separation force, typ- 
ically by shearing the link, preferably equals or exceeds 
the strength of the link between adjacent molded com- 
ponents. As in the other embodiments, the resultant 
strip of molded components is reeled up on a reel which 
can be mounted on known automatic process machines 
equipped with a feeding device for separating individual 
parts from the strip and feeding them to the assembly 
support section. This aspect of the invention is particu- 
larly important for the manufacture of very small parts 
with a miniature interlocking structure that fits within a 
plastic section smaller than about 0. 1 inches, and pref- 
erably smaller than about 0.050 inches. 
[0051] In the examples that follow, which is not meant 
to be limiting, the parts are plastic frame slides repre- 
senting the support and cover for a small thin glass slide 
(not shown) about 0.5 inches square with a linking sec- 
tion that is approximately 0.03 inches thick. The glass 
slide is adapted to hold blood specimens and thus can- 
not be contaminated by dislodged scrap when the indi- 
vidual frame slides are separated from their strip. 
[0052] Figs. 13A, 13B, and 13C illustrate the part as 
if it were individually molded, so that the interlocking 
structure is visible. The part 200 comprises a shallow 
base 202 having a recessed area 204 containing four 
rectangular openings 206 at the four corners. The base 
202 includes two opposed ledges 208 at the sides that 
extend parallel to the longitudinal dimension of the strip 
of mutiple parts linked at their rear 21 0 and front edges 
21 2 (rear and front are relative to the molding cycle) and 
produced during the continuous molding process. The 
interlocking structure 21 4 projects rearwardly of and ex- 
tends laterally along the rear edge 21 0. It comprises four 
generally T-shaped elements 216 interconnected by re- 
duced thickness parts 218 which are spaced from the 
the rear edge wall to form three completely bounded 
openings 220 in the center and two partially bounded 
openings 222 at opposite ends. As in the other embod- 
iment, when the previously molded interlocking struc- 
ture 214 is reinserted back into the leading mold cavity, 
during the next molding cycle molten plastic flows and 
not only generates the next succeeding component but 
also fills in 223 all the openings 220, 222 forming a solid 
interlocking link indicated at 224 in Fig. 13D that tightly 
connects and bonds the next segment 226 to the previ- 
ous segment 228 in a continuous strip. Preferably the 
cavity is shaped to form a small bevel 230 or score mark 
at the adjacent edges to allow easy separation by sev- 
ering along the bevel during subsequent operations. 
[0053] Figs. 1 4A and 1 4B, 1 5A and 1 5B, and 1 6A and 
16B are ; respectively, views similar to that of Figs. 13C 



and 13D of different interlocking structures in accord- 
ance with the invention. In the Fig. 14A embodiment, the 
structure 234 comprises four U-shaped structures 236 
connected by angled links 238 forming seven bounded 
5 openings 240 which when overmolded as shown in Fig. 
14B at 242 are filled with plastic thus locking together 
the next segment 244 to the previous segment 246 in a 
continuous strip. The interlocking structure 250 in the 
Fig. 1 5A embodiment is a variation of that shown in Fig. 
13C at 214 and also forms three completely bounded 
openings 252 in the center and two partially bounded 
openings 254 at opposite ends. The interlocked seg- 
ments shown in Fig. 15B at 256 result when, as before, 
the plastic fills in the openings completely encapsulating 
the interlocking structure 250. The interlocking structure 
258 shown in Fig. 16A comprises a shelf 260 provided 
with five openings 262 subsequently filled in with plastic 
during the next molding cycle as shown at Fig. 1 6B. The 
four embodiment last described have in common a lat- 
erally extending and rearwardly projecting interlocking 
structure with openings and configured and positioned 
such that it is completely encaspsulated during the next 
molding cycle guaranteeing that, during subsequent 
separation into individual parts, no loose plastic will sep- 
arate from the individual units that could possibly corrupt 
or interfere with use of the severed part. Another feature 
is that the configuration shown and described lends it- 
self to the manufacture of miniature plastic components 
in continuous strip form. For example, the part 200 
shown in an end view in Fig. 1 3B can have a base thick- 
ness (the vertical dimension in Fig. 1 3B) as small as Q. 
03 inches, a width of about 0.63 inches and a length of 
about 0.6 inches. Following the continuous molding cy- 
cle, the resultant strip of components, as in the other 
embodiments, can be reeled up on a reel for distribution 
to the user. 

[0054] While the invention has been described in con- 
junction with specific embodiments, it will be evident to 
those skilled in the art that many alternatives, modifica- 
tions and variations will be apparent in light of the fore- 
going description. Accordingly, the invention is intended 
to embrace all such alternatives, modifications and var- 
iations as fall within the scope of the appended claims. 



1 . A continuous strip (1 0) of separable units (12) com- 
prising spaced electrical or mechanical compo- 
se nents (20), said strip comprising: 

(a) a consecutive series of at least three injec- 
tion-molded segments (22) of moldable mate- 
rial including end segments; 
55 (b) each segment (22) comprising a consecu- 

tive series of integrally-connected but severa- 
ble units (1 2) comprised of first leading (24) and 
second trailing (26) end units and a plurality of 
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middle units between the end units, said middle 
units each being of the moldable material and 
separated along their length from each other; 

(c) except for the end segments, one (26) of the 
first and second end units of each segment (22) s 
having a portion integrally-molded with a pro- 
jecting portion of the other (24) of the first and 
second end units of the adjacent segment 
whereby successive segments (22) are inte- 
grally coupled by their respective integrally- 10 
molded projecting portions of the first and sec- 
ond end units and whereby the projecting por- 
tion of the other (24) of the first and second end 
units of each segment has had a hole or re- 
cessed portion filled with molded material of the 15 
integrally-molded portion of the one (26) of the 
first and second end units of the adjacent seg- 
ment, said projecting portion of the other end 
unit comprising a rearwardly projecting portion 
extending approximately in line with the strip, 20 
each of the projecting portions being incorpo- 
rated into and becoming a part of the adjacent 
unit; 

(d) the integrally coupled segments forming an 
elongated strip (10) of substantially identical 25 
molded units (12); and 

(e) severance means (14) located at each of 
the integrally molded units (12), whereby one 
or more of the substantially-identical molded 
units (12) can be separated from the continu- 30 
ous strip (10) in a scrapless process. 

2. A continuous strip (10) of separable molded com- 
ponent units as claimed in Claim 1 , wherein the pro- 
jecting portion of the trailing end unit (26) of each ss 
segment (22) has multiple holes or recessed por- 
tions filled with molded material of the integrally- 
molded portion of the leading end unit (24) of the 
adjacent segment (22). 

40 

3. In combination with the strip of Claim 1 , a reel (52), 
the strip (10) being wound up on the reel. 



portion (114) of the adjacent leading segment 
(112) whereby successive segments are inte- 
grally coupled by their respective in-line over- 
molded portions, and said trailing end portion 
(1 1 4) of each segment having a hole (1 1 6) filled 
with molded material of the overmolded portion 
of the leading end portion (1 1 8) of the adjacent 
segment; 

(d) the integrally coupled segments forming an 
elongated strip of in-line molded units (1 2), said 
units each having at least one component-re- 
ceiving hole (16) and being separated along 
their length from each other; and 

(e) the projecting portion of the trailing end units 
being configured as a tongue (114) with a lat- 
eral hole (1 1 6) in a first case or as a groove with 
flanking portions (122) with a lateral hole in a 
second case, and the overmolded leading end 
units being configured as a groove with portions 
flanking the tongue and with a molded crossbar 
engaging the lateral hole in the projecting por- 
tion in the first case, and the overmolded por- 
tion of the leading end units being configured 
as a tongue positioned within the flanking por- 
tions and with a molded crossbar engaging the 
lateral hole in the groove in the second case. 

5. A continuous strip (10) of separable units (12) as 
claimed in Claim 4, wherein a plurality of spaced 
approximately in-line electrically-conductive pin 
components (20) are provided in said component- 
receiving holes (16) in and along substantially the 
length of said elongated strip (10), whereby one or 
more individual header units (12) containing pins 
can be severed from the strip as desired. 

6. In combination with the strip of Claim 4, a reel (52), 
said continuous strip (10) of separable pin headers 
(12) being wound up on the reel. 
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4. A continuous strip (1 0) of separable units (1 2), said 
strip comprising: 45 

(a) a consecutive series of injection-molded 
segments (112,120) of moldable material, the 
segments including leading (118) and trailing 
(114) in-line end portions; so 

(b) each segment comprising a consecutive se- 
ries of at least three integrally-connected but 
severable units (12) formed of the moldable 
material and having a partially-formed trailing 
end portion; 55 

(c) an end portion (118) at the leading end of 
each trailing segment (120) having a portion 
overmolding the partially formed trailing end 



1. Fortlaufender Streifen von trennbaren Einheiten 
(1 2) mit beabstandeten elektrischen Oder mechani- 
schen Komponenten (20), derart, dass der Streifen 
enthalt: 

(a) eine fortlaufende Serie von zumindest drei 
spritzgussgeformten Segmenten (22) aus 
formbarem Material mit Endsegmenten; derart, 
dass 

(b) jedes Segment (22) eine fortlaufende Serie 
integriert verbundener, jedoch getrennter Ein- 
heiten (12) enthalt, mit ersten vorangehenden 
(24) und zweiten nachfolgenden (26) Endein- 
heiten und mehreren Mitteleinheiten zwischen 
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den Endeinheiten, derart, dassdie Mitteleinhei- 
ten jeweils aus formbarem Material gebildet 
und entlang ihrer Langen gegeneinander ge- 
trennt sind; 

5 

(c) mit Ausnahme der Endsegmente, eine (26) 
von der ersten und zweiten Endeinheit jedes 
Segments (22) einen Abschnitt aufweist, der in- 
tegriert mit einem vorstehenden Abschnitt des 
anderen (24) von dem ersten und zweiten End- 10 
abschnitt des angrenzenden Segments ge- 
formt ist, wodurch aufeinanderfolgende Seg- 
mente (22) als Einheit durch ihre jeweiligen als 
Einheit getormten vorstehenden Abschnitte bei 
den ersten und zweiten Endeinheiten gekop- 15 
pelt sind und wodurch der vorstehende Ab- 
schnitt der anderen (24) der ersten und zweiten 
Endeinheit jedes Segments ein Offnung oder 
einen Vertiefungsabschnitt aufweist, der mit 
Formmasse des als Einheit gebildeten Ab- 20 
schnitts der einen (26) von der ersten und zwei- 
ten Endeinheit des angrenzenden Segments 
gefuhrt ist, derart, dass der vorstehende Ab- 
schnitt der anderen Endeinheit einen ruckwarts 
vorstehenden Abschnitt enthalt, der sich nahe- 25 
rungsweise in Linie zu dem Streifen erstreckt 
und jeder der vorstehenden Abschnitte in der 
angrenzenden Einheit aufgenommen und ein 
Teil von dieser ist; 

30 

(d) die als Einheit gekoppelten Segmente einen 
langlichen Streifen (10) im wesentlichen iden- 
tischer Formeinheit (12) bilden; und mit 

(e) einer bei jeder der als Einheit geformten ss 
Einheiten (12) angeordneter Trennvorrichtung 
(14), wodurch sich eine oder mehrere der im 
wesentlichen identischen Formeinheiten (12) 
von dem fortlaufenden Streifen (10) im Rah- 
men eines kratzfreien Prozesses trennen las- 40 
sen. 

2. Fortlaufender Streifen (10) von getrennt geformten 
Komponenteneinheiten nach Anspruch 1, dadurch 
gekennzeichnet, dass der vorstehende Abschnitt 45 
der nachfolgenden Endeinheiten (26) jedes Seg- 
ments (22) mehrere Offnungen oder vertiefte Ab- 
schnitte aufweist, die mit Formmasse des integriert 
geformten Abschnitts des vorderen Endabschnitts 
(22) des angrenzenden Segments (22) gefiillt sind. so 

3. In Kombination mit dem Streifen nach Anspruch 1, 
eine Rolle (52) derart, dass der Streifen (10) auf der 
Rolle aufgewickelt ist. 

55 

4. Fortlaufender Streifen (10) von trennbaren Einhei- 
ten (12), derart, dass der Streifen enthalt: 



(a) eine fortlaufende Serie von spritzgussge- 
formten Segmenten (112, 120) aus formbarem 
Material, derart, dass die Segmente vorange- 
hende (18) und nachfolgende (114) Inline-End- 
abschnitte enthalten; derart, dass 

(b) jedes Segment eine fortlaufende Reihe von 
mindestens drei als Einheit verbundener je- 
doch trennbarer Einheiten (12) enthalt, die aus 
formbarem Material gebildet sind und einen 
teilgeformten hinteren Endabschnitt aufwei- 
sen; 

(c) einen Endabschnitt (118) bei dem vorderen 
Ende jedes vorangehenden Segments (120), 
das einen Abschnitt zum Uberformen des teil- 
weise gebildeten hinteren Endabschnitts (114) 
des angrenzenden vorangehenden Segments 
(112) aufweist, wodurch aufeinanderfolgende 
Segmente als Einheit durch ihre jeweiligen In- 
lineuberformten Abschnitte gekoppelt sind, wo- 
bei der vordere Endabschnitt (114) jedes Seg- 
ments eine Offnung (116) aufweist, die mit 
Formmasse des uberformten Abschnitts des 
vorangehenden Endabschnitts (118) des an- 
grenzenden Segments gefiillt ist; 

(d) die als Einheit gekoppelten Segmente einen 
langlichen Streifen mit Inline-Formeinheiten 
(12) bilden, derart, dass die Einheiten jeweils 
mindestens eine Komponenten aufnehmende 
Offnung (16) aufweisen und entlang ihrer Lan- 
ge gegeneinander getrennt sind; und 

(e) der vorstehende Abschnitt der hinteren 
Endeinheiten als Zunge (114) mit einer Seiten- 
offnung (116) in einem ersten Gehause oder ei- 
ner Nut mit Flankenabschnitten (122) mit einer 
Seitenoffnung in einem zweiten Fall konfigu- 
riert ist, und die uberformten vorangehenden 
Endeinheiten als Nute mit Abschnitten zum 
Flankieren der Zunge konfiguriert sind, und mit 
einem geformten Querstab in Eingriff zu der 
Seitenoffnung des vorangehenden Abschnitts 
des ersten Gehauses, und dass der uberformte 
Abschnitt der vorangehenden Endeinheiten als 
Zunge konfiguriert ist, die in den flankierenden 
Abschnitten positioniert ist, und mit einem ge- 
formten Querstab in Eingriff zu der Seitenoff- 
nung der Nute in dem zweiten Gehause. 

5. Fortlaufender Streifen (10) von trennbaren Einhei- 
ten (12) nach Anspruch 4, dadurch gekennzeich- 
net, dass mehrere raumlich naherungsweise in In- 
line-Form beabstandete elektrisch leitende Stift- 
komponenten (20) in den Komponenten aufneh- 
menden Offnungen (16) vorgesehen sind, in dem 
und im wesentlichen entlang der Lange des langli- 
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chen Streifens (10), wodurch eine oder mehrere 
einzelne Vorlauf- bzw. Kopfstuckeinheiten (12) mit 
Stiften sich von dem Streifen wunschgemass ab- 
trennen lassen. 

6. In Kombination mit dem Streifen nach Anspruch 8, 
eine Rolle (52), derart, dass der fortlaufende Strei- 
fen (10) von trennbaren Stiftvorlaufeinheiten (12) 
auf der Rolle aufgewickelt ist. 



Revendications 



sensiblement identiques (12) peuvent etre se- 
parees de la bande continue (1 0) par un proce- 
de sans copeaux. 

s 2. Bande continue (10) d'unites moulees de compo- 
sants separables suivant la revendication 1, dans 
laquelle la partie en saillie de I'unite d'extremite ar- 
riere (26) de chaque segment (22) presente des 
trous ou des parties en retrait multiples remplis de 

10 materiau moule de la partie moulee d'une piece de 
I'unite d'extremite avant (24) du segment adjacent 
(22). 



1. Bande continue (10) d'unites separables (12) com- 3. En combinaison avec la bande suivant la revendi- 
prenant des composants electriques ou mecani- 15 cation 1, une bobine (52), la bande (10) etant en- 
ques (20) espaces, ladite bande comprenant : roulee sur la bobine. 



(a) une serie consecutive d'au moins trois seg- 
ments moules par injection (22) en materiau 
moulable, comprenant des segments d'extre- 20 
mites; 

(b) chaque segment (22) comprenant une serie 
consecutive d'unites (12) reliees d'une piece, 
mais separables comprenant une premiere uni- 
te d'extremite avant (24) et une deuxieme unite 25 
d'extremite arriere (26) et une pluralite d'unites 
intermediaires, entre les unites d'extremites, 
lesdites unites intermediaires etant chacune 
faite du materiau moulable et etant separee 
Tune de I'autre dans le sens de la longueur; 30 

(c) sauf pour les segments d'extremites, I'une 
(26) parmi la premiere et la deuxieme unites 
d'extremites de chaque segment (22) presen- 
tant une partie moulee d'une piece avec une 
partie en saillie de I'autre (24) parmi la premiere ss 
et la deuxieme unites d'extremites du segment 
adjacent, ce par quoi des segments successifs 
(22) sont couples d'une piece par leurs parties 
respectives en saillie moulees d'une piece des 
premiere et deuxieme unites d'extremites, et 40 
par quoi la partie en saillie de I'autre (24) parmi 

la premiere et la deuxieme unites d'extremites 
de chaque segment presente un trou ou une 
partie en retrait rempli du materiau moule de la 
partie moulee d'une piece de I'une (26) parmi 45 
la premiere et la deuxieme unites d'extremites 
du segment adjacent, ladite partie en saillie de 
I'autre unite d'extremite comprenant une partie 
en saillie vers I'arriere s'etendant approximati- 
vement dans I'axe de la bande, chacune des so 
parties en saillie etant incorporee dans, et de- 
venant une partie de I'unite adjacente; 

(d) les segments couples d'une piece formant 
une bande allongee (10) d'unites moulees sen- 
siblement identiques (12); et 55 

(e) un moyen de separation (1 4) dispose a cha- 
cune des unites moulees d'une piece (12), gra- 
ce auquel une ou plusieurs des unites moulees 



4. Bande continue (10) d'unites separables (12), ladite 
bande comprenant : 

(a) une serie consecutive de segments moules 
par injection (112, 120) en materiau moulable, 
les segments comprenant des parties d'extre- 
mites alignees, avant (118) et arriere (114); 

(b) chaque segment comprenant une serie con- 
secutive d'au moins trois unites reliees d'une 
piece mais separables (12) formees du mate- 
riau moulable et ayant une partie d'extremite 
arriere partiellement formee; 

(c) une partie d'extremite (118) a I'extremite 
avant de chaque segment arriere (120) ayant 
une partie surmoulant la partie d'extremite ar- 
riere partiellement formee (114) du segment 
avant adjacent (112), ce par quoi des segments 
successifs sont couples d'une piece par leurs 
parties respectives, alignees, surmoulees, et 
ladite partie d'extremite arriere (1 1 4) de chaque 
segment ayant un trou (1 1 6) rempli de materiau 
moule de la partie surmoulee de la partie d'ex- 
tremite avant (118) du segment adjacent; 

(d) les segments couples d'une piece formant 
une bande allongee d'unites moulees alignees 
(12), lesdites unites ayant chacune au moins 
un trou de reception d'un composant (16) et 
etant separees I'une de I'autre dans le sens de 
la longueur; et 

(e) la partie en saillie des unites d'extremites 
arriere etant configuree comme une languette 
(1 1 4) avec un trou lateral (1 1 6) dans un premier 
cas, ou comme une rainure avec des parties de 
flanc (1 22) avec un trou lateral dans un deuxie- 
me cas, et les unites d'extremites avant sur- 
moulees etant configurees comme une rainure 
avec des parties flanquant la languette et avec 
une traverse moulee prise dans le trou lateral 
dans la partie en saillie dans le premier cas, et 
la partie surmoulee des unites d'extremites 
avant etant configuree comme une languette 
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positionnee a I'interieur des parties de flanc et 
avec une traverse moulee prise dans le trou la- 
teral dans la rainure dans le deuxieme cas. 

Bande continue (10) d'unites separables (12) sui- s 
vant la revendication 4, dans laquelle une pluralite 
de composants a broche (20) espaces, approxima- 
tivement alignes, conducteurs de I'electricite, sont 
prevus dans lesdits trous de reception de compo- 
sants (16), dans et sensiblement sur la longueur de 10 
ladite bande allongee (10), ce par quoi une ou plu- 
sieurs unites de reception individuelles (12) conte- 
nant des broches peuvent etre separees de la ban- 
de a la demande. 

15 

En combinaison avec la bande suivant la revendi- 
cation 4, une bobine (52), ladite bande continue 
(10) de recepteurs de broches separables (12) 
etant enroulee sur la bobine. 
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